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to interjiret the notes Search was continued until no other possible sources of 
information were left, mth the result that only 37 of 1036 death certificates 
(3 6 per cent) were not traced (Table I) 

Omittmg these 37 certificates about which no clinical data could be obtained, 
it was found that the clinical diagnosis or autopsy record tallied -with that recorded 
on the certificate in 964 of 999 cases, while in onl}' 35 cases was the chnical diagnosis 
of another disease made m life and j^et the certificate recorded death from carci- 
noma of the lung (Table I) The possible reasons for these discrepancies are dis- 
cussed on p 3, wlule the tj’pe of clinical diagnosis is shown m Table II It is not 
difficult to understand uhy metastatic lung cancer (accounting for 23 cases) 
should occasionally be recorded as primar 3 ^ Imig cancer, but it might be expected 
that non-cancerous conditions should not appear m tins u ay 

In regard to the accuracy of the chnical diagnosis of cancer of the bronchus, 
the death certificates were traced back to the clinical notes m 953 cases (Table H^) 
In half of these, the diagnosis could be accepted as unequivocal (class I) In 
another 333 cases, the consultant m charge of the case was confident that the diag- 
nosis was correct, leainng 143 cases (15 per cent) where the diagnosis was m 
considerable doubt It is eindent that where the clmical diagnosis was by no 
means certam (Table IX, class II) autopsj’^ confirmed the condition m a large 
proportion of cases (Table V) 

These findings are similar to those reported by jMcKenzie (1956) who used a 
different method of sampling A questionary v as sent from the General Register 
Office to the certifymg medical practitioner m respect of every second death 
ascribed to cancer of the lung or bronchus m January, 1955 From 770 mquines 
dispatched 664 replies were received The validity of diagnosis was classified m 
much the same way as we have done and it was found that the standard of diag- 
nostic techmque was high m only 3 per cent had no confirmatory procedure 
been adopted Of a total of 634 certificates m onl}’^ 18 cases was the certification 
of carcmoma of the lung not supported In 8 of these the lung was found not to 
be carcmomatous and m the remammg 10 the lung condition was secondary to 
a primary elsewhere It is mterestmg to note that m the 8 cases wrongly diagnosed 
as carcmoma the diagnosis was corrected m 4 by a post mortem exammation 
made subsequent to the issue of the death certificate, and m the remammg 4, 
where necropsy apparently confirmed the diagnosis, subsequent histopathology 
disproved the macroscopic findmgs The system obtammg m most hospitals, 
whereby the death certificate must be completed by the resident doctor before the 
post mortem exammation is performed, leads m this way to a failure to amend 
the death certificate when the findmgs of the necropsy are known It is always 
possible to overcome this difficulty if the resident doctor will imtial Box B on the 
back of the certificate 

In addition to estimatmg the accuracy of the chncial data upon which the death 
certificates were based, an analysis was made of the mode of death certification of 
the cases diagnosed at the two mam hospitals Omittmg the 20 patients known to 
be still ahve, 813 of 879 cases diagnosed m the hospitals had death certificates 
which recorded the clmical diagnosis (8 of these were certified m another borough) 
and there were 66 m which cancer of the lung did not appear on the death certi- 
ficate (7 5 per cent), or where the disease was not assigned to the codmg carcmoma 
of the bronchus In regard to the cases certified correctly, the clmical diagnosis 
was uneqmvocal m 60 per cent and highly probable m another 39 per cent (Table 
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IX^ In the 66 cases oertified as dying from other causes, the discrepancy was 
due either to the method of wording of the certificate or to difficulties m coding 
fsee n 8) Some of these discrepancies could have been avoided il the iffies 
for certification and codmg had been perfectly apphed But death certification 
does not and cannot he expected to give an exact picture of raorbiffity, as a- 
cases of cancer of the bronchus will be cured and others will die of mdependent 

causes, such as accidents and acute diseases ^ i r 

An analysis of the chmcal diagnosis m the 294 cases certified as dymg oi cancer 
of the lung and submitted to autopsy (Table V) is mterestmg Where the autopsy 
was confirmatory of the chmcal diagnosis, by far the largest group (76 per cent) 
had been diagnosed by ancillary methods only In many of these cases there 
would either not be time to make a firm diagnosis or the consultant would consider 
that the evidence was strong, even in the absence of histological exammation 
Of the autopsies which revealed the condition for the first time, m one half another 
condition, either mahgnant or non-mahgnant, had been diagnosed and m the re- 
maining haK either no attempt at diagnosis had been made or the death was 
sudden Of the 27 cases m which autopsy did not reveal cancer of the lung, but 
the death certificate recorded the condition, the diagnosis had been considered 
to be weU established m 9 but m 17 there was no written chmcal evidence for 
it and there was a real error m certification This represents a false positive error 
m the death certificates of 9 per cent as revealed by autopsy, and this is largely 
contnbuted to by the 17 cases for which there was no written chmcal evidence 
that the disease had ever been diagnosed m life When the autopsy records of 
aU the chmcal cases m the two hospitals are analysed by Wilhs’s method (Table 
W) false positive diagnoses amount to 8 per cent 

The conclusion is drawn from all the above facts that the positive error m 
certification of cancer of the lung m Leeds is small (3 5 per cent) In fact, a larger 
number of cases which are diagnosed chmcaUy fail to appear among the death 
certificates (7 6 per cent) The reasons for the errors are partly due to ambigmty 
of wording of the certificates, partly to mis-diagnosis and partly to the mter- 
vention of other causes of death 

It had been thought previously (Bonser and Thomas, 1965) that the discre- 
pancy m certification was greater m females than m males and it was suggested 
that it was possible that more female deaths from metastatic lung cancer were 
recorded as primary lung cancer than were male deaths from this cause No 
support could be obtained for this suggestion from this survey, 7 of 10 females 
and 10 of 25 males havmg been certified as dymg from primary lung cancer when 
the disease was really metastatic (Table 11) It was noted, however, that the female 
to male sex ratio was lower both for those cases mcorrectly certified as lung cancer 
and for those positively diagnosed cases which were not certified as lung cancer 
These effects tend to cancel one another out and there is no reason to suppose 
( mt the tme sex ratio is matenaUy different from that revealed by death oertafioa- 


V-/V/ JLi u OIUJW S 


1 1036 death certificates recorded m Leeds citv m the vPflr<i iQ^n ka a 
per cent of the remaming 999 cases were incorrectly oerMed Tnd ftat the 
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remainder were certified on nnequivocal evidence (60 per cent), probable evidence 
(46 per cent), and doubtful evidence (6 per cent) 

2 The climcal notes of 879 similar cases recorded in the admission mdex 
of the two mam hospitals in Leeds from 1960-64 were compared with their death 
certificates 92 6 per cent were correctly certified at death and in 7 6 per cent 
the presence of the disease did not appear m the final coding by the Statistics 
department of the Medical Officer of Health for Leeds 

The reasons for the failure of cancer of the lung to appear in the codmg might 
be (a) the position of the words “ cancer of the lung ” on the certificate , (6) 
failure to record carcinoma of the lung on the certificate at all , or (c) the fact 
that the cancer of the lung was an incidental finding not causmg death More 
cases were diagnosed clmically and not certified at death, than were certified at 
death and not diagnosed clmically 

3 Analysis of the cases subjected to autopsy supported the findmg that false 
positive certification was mfrequent 

4 No sex difference in accuracy of certification was established 

We wish to record our thanks to Professor J S Young, University of Aberdeen, 
for the origmal suggestion that this investigation should bo made, and to Dr B 
Doll for help and advice We are also indebted to the Consultants m charge of 
patients in the hospitals m Leeds and elsewhere, to the hospitals Becords Officers 
(m particular to Mx Teale of the Leeds General Infirmary), and to secretaries of 
departments for help m searchmg for records We owe a special debt to the Chief 
Statistical Clerk of the Statistics Department of the Medical Officer of Health, 
Leeds, to the Chairman and Secretary of the Leeds Executive Council and to 
many general practitioners for their constant help and wilhng co-operation Ack- 
nowledgement IS due to the staff of the Medical Statistics Department of the 
Begistrar-General, Somerset House, for their help m the special search 
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Addendum 

Smce the above commumcation went to press, an mterestmg comparison of diagnosis 
before and after post mortem has been made by the Registrar-General, who arranged 
for death certificates to be completed by a chmcian immediately after death and by a 
pathologist immediately after post mortem m 1,404 cases m 10 hospitals m England 
These represented 81 2 per cent of all deaths m these hospitals for the period under 
review, There was agreement m 51 per cent of cases, while m another 28 per cent the 
disagreement was one of opmion rather than of fact Cancer of the lung was notably 
under-diagnosed by climcians, the amount of error bemg greatest over the age of 65 years 

Reference 

Registrar General’s Statistical Review of England and Wales, 1966 Part HI Commentary, 



13 


CANCER OE THE MOUTH 11-YEAR EOLLOW-UP OE 800 CASES 

D E STURDY 

From The Royal Marsden Hospital, London 

Received for publicfttion January 21, 1969 


In 1960 Ledhe and Harmer published a report on 800 patients with cancer 
of the mouth seen at the Royal Marsden Hospital (then the Royal Cancer Hospital) 
between January, 1936, and December, 1946, with a minimum foUow-up period 
of 3 years These same patients have been reviewed agam up to the end of 
December, 1966, the mimmum follow-up period bemg 11 years The success or 
failure of the first treatment is reassessed m terms of recurrences 


GENERAL REVIEW OE 800 OASES 

In the 10 year penod 1936-1946 mclusive 800 new cases were seen and these 
were grouped mto 9 sites The number of cases mcluded m each site is shown m 
Table I and the number of survivors at 6 and 1 1 years is mdicated m the second 
and third columns of this Table 

Table I — The Cases by Sites 


Primary sites 

1 Mucosal surface of lips 

2 Mucosa of upper alveolus and 

hard palate 

3 Mucosa of lower alveolus 

4 Buccal mucosa 

6 Floor of mouth and inferior sur- 
face of tongue 

6 Dorsum and borders of anterior 

two thirds tongue 

7 Posterior third tongue (and whole 

tongue) 

8 Anterior faucial pillar and soft 

palate 

8 Tonsil proper 


Number of 

Number of 

Number of 

new cases, 

survivals. 

survivalB, 

1936-46 

minimum 5 years 

minimum 11 years 

160 

69 

28 

40 

10 

6 

64 

8 

4 

69 

11 

1 

136 

18 

7 

160 

25 

10 

76 

6 

2 

86 

6 

4 

41 

6 

4 

800 

149=18 8% 

66=8 1% 


The age groups, duration of symptoms before treatment, stagmg, histolonv 
and multiplicity of pmnary tumours were discussed m the previous paper (Ledlie 
and Harmer, 1960) and the results of the ™nous treatments emXrf were 

Of nil s^vmg m December 1960. givmg a mimmum 6-year foUow-un 

of all cases m the previous paper, and to correlate the survival tune with th? 

Mfl^^if’ treatment and subsequent treatments of each case mdi 

^.d„a,lv In order to e.mphfy the tables m the prevroue paper (mo) the 
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sites ivere condensed into 4 gioups and the mnnbcr of cases in eacli group at that 
time IS indicated in Table II The riglit liand column of Table II shows the 
number of cases considered in this paper, namely 140 


Table II — Primary Siies ni 4 Groups 


Lip 

Anterior two thirds of tongue 
Other buccnl sites 

Upper alveolus and hard palate 
Lov er alveolus 
Buccal mucosa 

Inferior surface of tongue and floor of mouth 
Oro pharyngeal sites 

Posterior one third tongue 

Anterior faucial pillar and soft palate 

Tonsd 



Number of cases in 

Number of cases in 

present paper 

original paper 

(o J car surv ivnls) 

100 


59 (Table ID) 

150 


25 (Table R'') 

40 ■) 

10 " 

I 

> ‘’80 

50 f 

8 1 
D 1 

y 47 (Table V) 

no J 

18 J 

I 

75 ■) 

® 1 

I 

85 y 201 

6 

y 18 (Table VI) 

41 J 

c J 

I 

800 cases 


149 cases 


Multiple Primanes 

The mcidence of second primary tumours in LedJie and Harmer’s paper was 
3 76 per cent, i e , 30 patients in 800 cases T]ie majority of the new primary 
tumours occurred m the digestive tract and most often between the hp and 
cardiac sphmcter of the stomach In the present paper 12 patients out of the 
149 who have survived smce 1950 developed a new primary tumour, an incidence 
of 8 per cent This suggests that patients watli an orophar 3 rngeal carcmoma 
are particularly liable to develop a further primary tumour if they survive long 
enough 

Mucosa of Lip {Table III) 

The mterestmg feature of this group is that only one patient of the 59 considered 
died of his disease (a Stage I case who recurred after 13 years and who died 2 
years later) Tourteen patients, however, had a recurrence of their tumour 
treated at one time or another The good results for caicmoma of the hp may 
be attributed not only to its natural history but also to its accessibdity for treat- 
ment by radiotherapy or surgery and to regular foUow-up attendance There 
was a high mcidence of death from a new primary tumour elsewhere m the body, 
7 cases occumng m this group — 3 m the colon, 2 m the stomach and one each m 
the breast and bronchus 

In Stage I local excision of the primary growth was only employed on three 
occasions and these patients are reourrence-free after 14, 11 and 10 years respec- 
tively Tifteen patients were treated by radium apphcator and three of these 
recurred — ^two at the primary site and one m the cervical lymph nodes These 
recurrences were treated by excision, radium needle implantation and block 
dissection of the neck respectively These patients are ahve and well 14, 12 and 
6 years after first treatment 

Forty -one patients were treated by external irradiation (superficial X-ray 
therapy 35 teleradium 6) and the results have been good, only one patient 
dymg of recurrence after 13 years Seven Stage II and 3 Stage III tumours 
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Table m — Mucosa of hp 1936-1945 160 


0« DiftcrcntiaUd Squamouj 
U» Undifferentiated Squamouj 


•<?' 


cp" 


n 


III 


/ 


TaTtleradium 
X-aVT or LVT 
A'Rodium applicator 

S» Surgery Si locol exemon 

Si block diiJtction 


S YEAR SURVIVALS 59 c 36 9% 

I Died of cancel 
17 Died of Intercurrent dueost 
OF THESE 7 Died of 2i>d Primary 
6 Lent light of 
[ 26 Living 


fWM lie 


Si 

A 

A 

T 

T 

T 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 


, ai D 


.LOST 


XSi 


X xs, 


A 

A 

A 

A 

A 

lA 

X 

A 

T 

XS 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

s, 

X 

X 

X 


S.T 

Si 




R’^-F^i D CANC£R 
U1 D 



AO 

40 
40 
4 0. 


-rX. 


.rX. 


.at 0 
— .aiD 


^1 


.LOST 






DIO — Dead Intercurrent Disease 
CANCER= Died of Cancer 
— 2nd Primary 
R ■“ Recurrence 
OP ” Operation 


.DID 


.DID 
— Dl D 


-RSp 


_ 

- 

42———. 
42- 

+I-RS RBl rV^R^. 

42 


.Dl D 
Dl D 


.Dl D 


.LOST 


43- 
43. 
43 • 




-R LOST 
D I 0 



44- 

44 . 
44. 


44-RSi 

44 


— .LOST 

45 RX__pf 


45 

45- 

45- 

45- 


-i-l I I ,. 


45- 

45- 


1940 


‘ ' ' ' ' • f I I 
1945 IJS3 


1955 


Carcinoma of upper Iip 
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were treated by external tlierapy, one Stage II case also liavmg a block dissection 
None of these patients has died of cancer External irradiation is very effective in 
the treatment of carcinoma of tlie hp in all stages, though ^vlde local excision 
may be equally effective in Stage I cases Radium therapy has given disappomtmg 
resnlts m terms of local recurrence. 


Table IV — Anterior two thirds Tongue 1936-1946 160 Cases 



DtO« D(ed Intcrcurrcnt 0I»cO57 
D CANCER* 0(cd of Conccr 
2nd Primoty 
R * Recurrence 
OP Operotloo 


Anterior Two-thirds tongue {Table IV) 

Interstitial radium is employed frequently m the treatment of cancer at this 
site None of the patients still hvmg, however, were treated by this method and 
2 of the 3 cases who died of cancer received interstitial therapy m the first instance, 
combmed m one case with teleradium and m another with a block dissection of 
the neck Seven of the 9 patients still hvmg were treated by external irradiation, 
the other 2 (Stage I cases) havmg a local excision, combmed with a block dissection 
of the neck m one case A wide local excision can cure the primary disease , 
teleradium and X-ray therapy gave good results and proved more effective than 
mterstitial irradiation m this senes, although the results of the latter treatment 
m some other centres do not confirm this {vide Table XV of Ledhe and Harmer’s 
paper, 1950) 
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Upper Alveolus, Hard Pedate, Lower Alveolus, Buccal Mucosa, Floor of Mouth 
and inferior Surface of Tongue {Table V) 

IFive patients in this group died of their disease and all were treated with 
external irradiation (teleradium 4 X-ray therapy 1), 2 also having a block 
dissection of the neck Only one of these, however, was Stage I when first seen 
It is interesting to note that 3 patients m this group died of a new primary tumour 
m an area remote from the treated cancer, namely, bronchus, stomach and colon 
Two of the cases demonstrate well the importance of regular follow-up for aU 
cancer patients and these patients owe their survival to the combmed vigilance 


Table V — Upper Alveolus and Hard Palate, Lower Alveolus, Buccal Mucosa, 
Floor of Mouth and Inferior Surface of Tongue 1936-1945 289 Gases 


A' 



ay 


CT 


Co 

/ 

/ 
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Floor of mouth 

1 

D 

TS, T 
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1 

_ 
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D 
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Lower We 
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D 
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D 
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A Ar>aplastic carcinoma 
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ll7- 


S= Surgery Si local excision 

Sa block dlssectk>n 


5 YEAR SURVn/ALS 47- 17% 

5 Died of cancer 
3 Died of 2nd Primary 
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17 Living 
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of the surgeon and radiotherapist One case in particular had five local excisions 
and finally a block dissection and has now been recurronce-frce for 7 years 

Seventeen patients in this group are still hving and of these 12 had external 
irradiation (teleradium 8 X-ray therapy 4), 3 were treated by combined methods 
1 e , local excision and X-ray therapy, and 2 had a local excision and block dissec- 
tion of neck Interstitial therapy was only employed twice for the pnmary 
lesion, both of these patients survmng more than 6 years without recurrence 
Combmed methods of treatment have been preferred in Stage II and III cases 
as opposed to surgery alone One half of the patients stdl hvmg after external 
irradiation only were in Stages II, III or W Some of these patients would be 
regarded as surgically incurable and the results of radiotherapy are encouragmg 
To summarize most of the cases in Stage 11 and III who are stdl hvmg were 
ongmally treated by external irradiation (teleradium in almost all cases) It 
should be stressed, however, that 4 out of 5 cancer deaths were in Stages II and 
rn and were treated pnmardy by radiotherapy, combmed with a block dissection 
of the neck on one occasion 


Table — Posterior one third Tongue, Anterior Faucial Pillar, Soft Palate and 

Tonsil 1936-1945 201 Cases 
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ll-YEAH EOLLOW-UP OF CANCER OF MOUTH 

Posterior One-Thud Tongue, Anterior Faucial Pilkir, Soft Palate and Tonsil 

Proper {Table VI) j r 

There are two striking features m this group, fetly the ^gh meidence of 
survivors m Stages H, HI and IV, only 2 being in Stage I, with one Patient 
staged, and secondly that only one patient recurred later t^n 6 years ato 
first treatment AU the 18 cases considered were treated with external irradiation 
(teleradium 11 X-ray therapy 7), one case also havmg a local excision and 
another interstitial irradiation None of this group eventually died of the ^ease , 
2 died of a new primary growth elsewhere Histologically 12 out of the 18 cases 
had well-differentiated squamous cell carcmoma Radiotherapy is the treatment 
of choice for all cases m this group, but nevertheless, only 9 per cent of patients 
treated survived 5 years 


CONOLtrSIONS 


The conclusions made by L/cdhe and Harmer m their 1950 paper were 

(1) Although very different methods of treatment may be employed the results 
are much the same 

(2) Carcmoma of the hp is best treated by superficial X-ray therapy 

(3) Small Stage I growths m accessible situations within the mouth may be 
widely excised, but can be treated with equal success by radiotherapy Regular 
follow-up IS particularly essential m these cases 

(4) Incurrence at the primary site is more common than is usually appreciated 
and may be as frequent as recurrence m the nodes after both have been apparently 
successfully treated 

(6) In most buccal and oro-pharyngeal sites the results of teleradium therapy 
are superior to those of X-ray therapy 

(6) The results of teleradium treatment for growths of the anterior two-thirds 
of the tongue has not been so successful as mterstitial methods reported from 
other centres 


These conclusions were formulated on a mmimum 3-year follow-up and 
remain largely true in the hght of this more recent survey with a rmmTrmm 
11-year follow-up period Point (6) m the conclusions, however, has not been 
rc-e\ammed Between 9 and 12 per cent of patients were lost to follow-up m 
the vholc series This figure would probably be improved upon at the present 
time, but many cases failed to attend durmg the war years, 1939-1945, and were 
consequently lost for follow-up purposes 

The conclusion of the onginal paper, that for treatment to be successful it 
must bo radical in the first instance is supported and m addition it is confirmed 

oXn^eTt fotov-up eradication of the disease is regular 

1 msh to acknowledge my debt to the staff of the Royal Marsden Hosnital 
^ 1 ° chmcal material I am grateful for help from 

Departs' ” Taylor of 
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A COMPARISON OP TREATED AND UNTREATED CASES OF 

CANCER OF THE BREAST 

A J PHILLIPS 

From The National Cancer Institnte of Canada, 800 Bay Street, Toronto 5, Ontario, Canada 
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Wliether or not treatment of cancer of the breast matenally alters tlie survival 
rate is a problem which has given rise in recent years to much speculation and 
several papers m the medical literature The evidence for treatment has been 
mdirect, bemg based upon comparisons with groups of untreated patients not 
directly comparable with the treated groups ITrom a statistical point of view 
the best method of attaclong the problem would be to treat alternate patients 
but for numerous reasons this is impossible Another method, statistically 
acceptable, is to match each untreated patient mth a treated one Such a matclung 
techiuque has been employed in the present paper 

This study mcludes 230 cases of untreated cancer of the breast which were 
collected from cancer treatment centres m Canada, England, France and the 
Umted States For each case the foUowmg data were requested — 

(а) age at diagnosis 

(б) diuation of symptoms before diagnosis 
(c) pathological diagnosis 

{d) oLuucal findmgs 

(1) confined to breast (operable) 

(2) confined to breast and axilla (operable) 

(3) confined to breast or breast and axilla but moperable because of 
fixation to chest waU or fixation of axillary lymph nodes 

(4) evidence of secondary deposits other than same breast or axilla 
(e) reasons for no treatment 

(1) patient refused 

(2) patient too old 

(3) mtercurrent disease 

(4) disease too advanced 
(/) survival, from diagnosis 

Table I shows the age distribution of the 230 untreated cases compared with 
two treated senes, one of 783 cases from the Toronto Gfeneral Hospital m Ontano 
(Philhps, 1964, unpublished study) and one of 993 cases from the provmce of 
Saskatchewan (Watson, 1961) It will be noted that approximately 60 per cent 
of the untreated cases are over 60 years of age with an average age of 64 years 
This average age is high compared to the two treated groups, lUustratmg one of 
the problems m comparmg series of cases 

Data on duration of symptoms were given for 181 of the untreated oases The 
average for these 181 cases was 27 1 months with the longest bemg 204 months 
and the shortest one month 
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Table I —Age DtstribuUon of Untreated and Treated Gases 
of Cancer of the Breast 



Proportion 

m each age group 


Age 

group 

Under 30 

30-39 

40-49 

60-69 

60-69 

70-79 

80 plus 

r 

Untreated 

(%) 

0 4 

4 4 

12 2 

20 2 

26 4 

25 2 

12 2 

Ontario 

(%) 

1 4 

8 6 

22 0 

26 2 

24 4 

14 1 

3 3 

Saskatchewan 

(%) 

1 9 

10 1 

26 1 

33 5 

19 2 

8 1 

1 1 

Average age 

64 yeexa 

66 3 years 

62 years 


Table 11 sbows the extent of the dihease m the untreated group as determined 
by cluneal examination It "wiU be noted that the 84 cases in "whom the disease 
was confined to the breast and to the breast and axilla have been classified as 
“ operable ” These cases have received farther study later m this report 


Table H — Extent of Disease as Determined by Clinical Examination in Cases 

Untreated Breast Cancer 


E-<tent of disease 

Confined to breast (operable) 

Confined to breast and axilla (operable) 

Fixation to ebest -wall or of axfllary lymph nodes 
Secondary deposits of disease 
Not specified 


Number 
of cases 

Per cent 

43 

18 7 

41 

17 8 

32 

13 9 

106 

46 1 

8 

3 6 

230 



of 


Pathological proof of malignancy was obtamed on 46 cases or 20 per cent of 
the untreated senes Of the remammg 184 cases, a biopsy was not taken m 176 
and m 8 information on this pomt was not given 

Table HI shows the vanous reasons why these patients were not treated and 
it mil be noted that the two mam reasons were that the disease was too advanced 
or the patient refused treatment 


Table HE —Reasons for not Treating Gases of Untreated Breast Cancer 


Reasons 

Patient refused 
Patient too old 
Intercurrent disease 
Disease too ndianced 
Other 

Not specified 


Number 


of cases 

Per cent 

84 

36 6 

19 

8 3 

5 

2 2 

101 

43 9 

11 

4 8 

10 

4 3 





22 


A J PHILLIPS 


and the second from the date of alleged onset of symptoms These data are shown 
m Table TV 


Table IV — Survival Calculated from Date of Diagnosis and Date of Onset 
of Symptoms for Untreated Breast Cancer Cases 


Survival from 


Moan 

Number survival 
of cases (months) 


Survival (%) 

, * 

1st yr 2nd jt 3rd jt 4th jt 


6 th yr 10 th yr 


Date of diagnosis 230 19 2 

Onset of symptoms 181* 40 2 


37 0 22 6 16 0 
76 2 68 2 44 0 


11 6 9 6 1 3 

34 0 28 6 0 G 


* Data on duration of sjTnptoms available on 181 cases only 


The average duration of hfe from onset of 83 rmptoms, 46 2 months, compares 
with 40 6 months quoted by Daland (1927), 39 8 months quoted by Lazarus- 
Barlow (1924), 39 6 months quoted by Wyard (1926) and 38 0 months quoted 
by Wade (1946) 



Fig 1 — Comparison of survival rates from onset of sjmptoms in two series of untreated 
breast cancer patients Daland (1927) Present senes 

In !Fig 1 the annual survival rates from onset of symptoms have been compared 
with those reported by Daland (1927) and it wiU be noted that the two groups of 
cases show approximately identical trends 

Comparison vnth Treated Patients 

The relative value of treatment m breast cancer has been assessed by matchmg 
each untreated operable case with a treated one from the Toronto General Hospital 
Patients were matched on age at diagnosis and on age at alleged onset of symptoms 
and a variation of one year was permitted Smce many treated patients were of 
the same age as the untreated one, the selection of the treated patient was made 
by usmg the table of random numbers The extent of disease m the matchmg 
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process wBiS controlled, since opemble CBises in the imtrented. senes were mntclied. 
with Stages I and 11 m the treated group where — 

Stage I is described as the tumour localized m the breast, skin not 
involved and no metastases evident m the axillary lymph nodes or elsewhere 
Stage IE is desenbed as the tumour localized m the breast, moveable, 
skm not mvolved and axillary Ijnnph nodes mvolved but no other evidence 
of metastases 

In the untreated senes 84 cases were classified as operable and these have been 
matched with 84 treated oases on the basis of age at diagnosis The duration of 
symptoms was not given on 19 of the untreated operable oases hence the matchmg 
on the basis of age at alleged onset of s 3 rmptom 8 was made on 66 cases For those 
patients matched on age at diagnosis the survival rates have been calculated 
from date of diagnosis and are shown m Table V and Fig 2 The differences 



Flo 2 — Sunival rates from date of diagnosis for treated 
lor ago at diagnosis and extent of disease 


and untreated patients matched 
Treated Untreated 


Untreated (iV ^ 84) Treated {N = 84) 


Tuuo 

Gears) 

1 


Rvnnber 
Bur\ 1 % ing 
53 
30 
28 
22 
19 
11 
8 
S 
0 


Per cent 
03 I 
42 8 
33 3 
20 2 
22 0 
13 1 
9 5 
9 5 


\t the 0 05 le\ cl of conGdenec 


Number 
survn\ mg 


Per cent 
83 3 
70 2 
63 6 
42 8 
36 9 
27 4 
21 4 
16 7 


Difference 

Significant* 


9t 

Not significant 
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between the proportions of patients surviving at each year have been tested for 
significance by the chi-square teclinique It will be noted that the proportion of 
treated patients surviving is significantly greater than untreated at each year to 
eight years 

The survival rates for untreated and treated cases matched for age at onset 
of symptoms have been calculated from the date of onset of symptoms and are 
shown m Table VI The significance of the differences in the proportion survivmg 
at each year have been tested by the chi-quare method It will bo noted that the 
differences are not significant except at the two-year point 


Table W — Companson of Surmval Bates from Onset of Symptoms for Treated 
and Untreated Patients Matched foi Age at Onset of Symptoms and Extent of Disease 


Time 

(years) 

Untreated {N = 05) 

t ^ ^ 

Number 

survivmg Per cent 

Treated (N = 06) 

! \ 

Number 

survivmg Per cent 

Difference 

1 

64 

83 1 

00 

02 3 

Not significant* 

2 

46 

09 2 

m 

87 7 

Significant 

3 

43 

00 1 

48 

73 8 

Not significant 

4 

33 

60 8 

39 

60 0 

>> >> 

6 

29 

44 0 

30 

46 1 

99 99 

6 

22 

33 8 

23 

36 4 

99 9 9 

7 

14 

21 5 

20 

30 8 

99 99 

8 

9 

13 8 

18 

27 7 

99 9 9 

9 

8 

12 3 

14 

21 6 

99 99 

10 

6 

9 2 

12 

18 6 

99 99 


* At the 0 05 level of confidence 

DISCUSSION 

The purpose of studymg untreated cases of breast cancer is two-fold smce it 
provides information on the natural history of the disease as well as an oppor- 
tumty to assess the efficacy of treatment However, the number of such cases 
IS limited smce patients who do not receive surgery or radiation therapy often 
receive hormone therapy and therefore must be considered as havmg been treated 
Further, those who are untreated are often not followed hence the survival tune 
IS unknown With these hmitmg factors it is felt that the present senes of 230 
cases constitutes a substantial sample of this type of cancer patient 

Smce the average age of this untreated group is considerably greater than that 
of treated groups one is not justified m comparmg the untreated senes with a 
treated one To overcome this problem and to ensure that some measure of sinu- 
lanty exists between the two groups it becomes necessary to consider matchmg 
patients In the matchmg process three vanables have been considered, age at 
diagnosis, extent of disease and duration of symptoms as deter min ed by age at 
alleged onset of symptoms The vahdity of data on alleged duration of symptoms 
has been questioned repeatedly In the untreated cases bemg studied the average 
duration of symptoms was 27 1 months which is considerably greater than that 
reported m treated senes and the lack of significance m the survival from onset 
of symptoms between treated and untreated patients may be due to mconsistencies 
in these data 

Another factor which affects the matchmg of untreated and treated patients is 
the proportion of cases m each group havmg pathological proof of mahgnancy 
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In most treated senes the proportion is approximately 75 per cent and it is 
probably closer to 100 per cent m the matched treated patients being considered 
m this paper On the other hand only 17 5 per cent of the matched untreated 
cases were diagnosed pathologically This weightmg of untreated cases on the 
side of chmcal diagnosis as opposed to microscopic could favour the untreated 
group by mcludmg lesions which would be diagnosed microscopically as bemgn 


SUMMARY 

A study has been made of 230 cases of untreated breast cancer 

The natural history of the disease as revealed by these cases has been compared 
with an earher senes by Daland (1927) 

The average age and average duration of symptoms for the untreated cases 
were greater than those reported for treated cases 

Untreated operable patients have been matched with treated operable patients 
from the Toronto General Hospital, Ontano, on the basis of age at diagnosis and 
age at onset of symptoms 

In comparmg treated and untreated patients, matched for age at diagnosis 
it was found that — 

(а) the survival rate calculated from date of diagnosis was significantly 
greater for treated patients than for untreated ones for each year to eight 
years 

In comparmg treated and untreated patients, matched for age at onset of symp- 
toms, it was found that — 

(б) the survival rate calculated from onset of symptoms was consistently 
higher for treated patients than for untreated ones but the differences 
were not significant 


Dalaxd, E M — (1927) Surg , Gynec Obstei 44 264 
Wakus-Barlow, W S —(1924) But med. J n 266 
Wauf, P —(1946) Brit J Radiol , 19, 272 ’ ' 

“ Saskatchewan’, Regn>a 

Wi Aim, S -(1925) Brit med J , i, 206 
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EARLY DIAGNOSIS OF ]\IALIGNANT CONDITIONS 

IN LY]\IPH NODES 
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From the InshtMtl for Oenerell og Elsperimentell Patologi, Uniiersiietet t Oslo 

Received for publicntion No\ ember 1, 1958 

The diagnosis of a malignant condition is always of very senous significance. 
K the diagnosis is correct, the future life of the patient is troubled and the ultimate 
fate IS dark 

But, even if the diagnosis is incorrect, it is accompamed by grave consequences 
The patient is stigmatized, he hves m a tense condition full of anxiety, and he is 
hkely to be subject to radical therapeutic steps, to surgery or intensive irradiation, 
not seldom followed by a more or less marked reduction of his activity and well- 
being 

In our days the situation is aggravated by the intensive propaganda for “ early 
diagnosis ”, as well as by the therapeutic perfectiomsm aimmg at “ cure ” The 
plea for early diagnosis by its own momentum leads to a diagnosis supported by 
small deviations from the normal, small m quality and small m quantity The 
“ earher ” the changes, the greater the uncertainty 

This problem often is presented — which are the therapeutic steps to be taken 
on the basis of uncertam climcal and iustological data * In few fields is this 
uncertamty better felt than when lymphoid tissue is involved 

In the present paper an analysis will be made of a senes of cases, where the 
clinician, m the presence of enlarged lymph nodes, decided to have a biopsy 
exarmned — and where, after the exammation, the pathologist gave a diagnosis 
of — “ Ljnnphoid hyperplasia Mahgnancy cannot be excluded ” 

The matenal is part of a total of 3483 lymph nodes received at our laboratory 
m the years 1946-56 Out of this senes 124 cases were found, presentmg the 
entena mentioned 

The primary diagnosis m the foUowmg is the designation for the ongmal 
diagnosis, with the accompanymg remark These diagnoses were, dunng a penod 
of 10 years, given by 5 different pathologists The diagnostic entena, the desenp- 
tions and the termmology are accordmgly not uniform 

The 124 cases can, correspondmg to the terms and expressions used, be divided 
mto two grades of uncertamty Grade IE means that the suspicion of mahgnancy 
was moderate Grade IH means that the suspicion was grave 

This matenal was now made the subject of a revised diagnosis, performed by 
one pathologist (K), accordmg to uniform entena and without any knowledge of 
the chmcal information or of the previous (primary) diagnosis 

Also this matenal was now “ graded ”, with Grade I mea nin g that the morpho- 
logical entena does not substantiate a diagnosis of mahgnancy Grade IV means 
an unreserved diagnosis of mahgnancy Also this matenal will have Grades H 
and 111, mdicatmg a slighter or a graver suspicion of malignancy These Grades H 
and ill are not based upon the same entena as those of the primary diagnosis, 
but, it IS nevertheless regarded as useful to correlate these grades 

The patients were chmcally re-exarmned and their fates registered In every 



malignai^t conditions in lymph nodes 

c«ce"^ m tS?— X gXetu^ga” 

““ toe'aL 5 of the cases (86) had an obserration penod of 6 years, or more, 

and all cases had an observation penod of 3 years or more omnlKmnTit 

As our study revealed that the patients dying from, or with, a mahgnant 
lymphoid disease had an average survival time of 2 57 yearn and a median s^va 
tme of 1 26 years after the biopsy, we regard a limit of 3 years as acceptable 

Table I — Th& Result of the 011711001 Follow-up 

Number 


Clmical development 
Symptom free 

Died from intercurrent disease 

Suffering from mahgnant lymphoid condition 

Died from or with mahgnant lymphoid condition 


Total 

49 

6 

16 

66 


Table II — The Final Clinical Diagnosis in Gases of an Accepted 

Malignant Condition 

Died Ahve 


Ljmiphoid leukaemia 

Lymphosarcoma 

Giant follicular hyperplasia 

Reticulosarcoma 

Hodgkin’s disease 


Total 

24 

23 

1 

3 

4 


Correlation of primary histological diagnosis and firuil clinical development 

As already mentioned, durmg the primary diagnostic work, no grading was 
Xierformed A gradmg was, however, done durmg the present study and based 
upon the original phrasmg of the suspicion of mahgnancy 

Grade II, representing cases with a moderately worded suspicion of mahgnancy, 
embraces 41 patients Two patients died from an mtercurrent disease 1 and 11 
years after the biopsy was made Of the rema inin g 39 patients 7 (18 per cent) 
developed a malignant Ijunphoid condition, the others hvmg sjonptom free 
It may be mentioned that everji" one of these 7 mahgnant cases was correctly 
diagnosed during the revision This mdicates that the histological material actually 
M ns representative Tlie suspicion of mahgnancy was substantiated m 18 per cent 
of the cases onlj’^ 

When 34 patients v ere under a certam suspicion of mahgnancy after examma- 
tion of the morphological matenal, m spite of the later bemgn chmeal course, this 
mdicates that the diagnosis had been built upon very small deviations from the 
normal, and that the pathologists mvolved probably had been influenced either by 
the ca^ic historj' or by a plulosophy of aggravatmg the diagnosis for “safety sake’’ 
Grade III, ^presenting cases ^vlth a more strongly worded suspicion of 
mahpiancN , mnbraces S3 patients ’^ee patients died from mtercurrent disease 
M ^ and 1 ^ca^ after the biopsy Out of the remammg 80 cases a mahgnant 
hnnphoid condition vas diagnosed m 63, that is m f of the cases Amonv tS iv 
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given specific treatment A postulated “ cure ” can therefore not materially alter 
the evaluation 

Correlation of tlio revised hioiological diagnosis and the final clinical development 
Grade I represents cases where, during re\usion, the morphological findmgs 
did not substantiate a diagnosis of malignancy’-, a total of 40 cases Four patients 
died from mtercurrent disease 1, 1, and 11 years after the biopsy Among the 
remammg 36 cases 2 only showed development of a malignant lymphoid condition 
(6 per cent) Both these cases were from the primary diagnosis classified as 
Grade m 

Case 1 A 14 years old boy, voth marked chmcal symptoms mentioned m the 
case history subnntted to the pathologist Tlie slide has been restudied several 
times, but we cannot find a sufficient morphological basis for a diagnosis of 
malignancy Most probably the diagnosis was made on non-representative 
material and a suggestive case history The lymph nodes had been irradiated 
Case 2 A 61 years old man dying of lymphatic leukaemia witlun one year 
after the biopsy The shde has been re-exammed several times and is regarded as 
difficult to mterpret o-wmg to a considerable admixture of plasma cells and 
eosmophdes In this case a diagnostic failure must be admitted 

Grade 11 embraces only 4 patients, 2 livmg symptom free, 2 developmg a 
malignant lymphoid condition 

In both cases of malignancy, the lymph nodes were small, the changes mmor, 
but m both cases lymphocytic mfiltration of the capsule was present These two 
cases should have been referred to Grade III 

Grade 111 embraces 24 patients out of which 19 (f) showed a mahgnant 
lymphoid condition, whereas 6 patients remamed symptom free m the penod of 
observation 10, 8, 7, 6 and 3 years after the biopsy 

In the shdes from these patients four cases gave the picture of a well conserved 
architecture of the lymph nodes, but the folhcles were considerably enlarged and 
showed a great number of mitoses This findmg will be commented upon later 
In the fifth case the histological picture was very like that of the case m Grade 
n where leukaemia developed later Here agam the criteria did not permit a 
correct diagnosis 

Grade IV, representmg cases where the mahgnancy diagnosis was now given 
umeservedly, embraces 56 cases, with one patient dymg from an m-fcercurrent 
disease ^ year after the biopsy Of the 66 remammg, 47 showed a mahgnant 
lymphoid condition, whereas 8 remamed symptom free One of the latter suffered 
firom infectious mononucleosis, which means a defim-te comphcatmg factor for a 
correct diagnosis In the other cases the liistological picture was still after several 
revisions regarded as bemg of a grave character The observation periods were 
one case 11 years, two cases 8 years, one case 7 years, one case 4 years, and two 
cases 3 years 

Table III — MesvMs of Histological Grading 

Senes 

- - A 

t V 

Primarj’^ Revised 

— 40 

at}*® 

— 66 


Mabgnanoy 

grade 

I 

n 

ni 

TV 
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The tot stnkmR result of the rewon is that from the 124 donbtto tognoses 
28 onlv (22 5 pS^t) are left as such The others have been place^th diagnoses 
lith o^ without the afi&x mahgnancy, without a question mark T^s means that 
the revised diagnosis through its pertment criteria is more categorical T 
Merentiation M^eater But, nothing is thereby unphed as 

the diagnosis The relative merits of the two diagnostic senes will have to be 
further analysed 


Table TV Correlation of the Primary and the Bevised Histological Diagnosis 

and Clinical Development 


Primary diagnosis 


Revised diagnosis 



Symptom 

Witb mabgnant 

Mabgnancy 

free 

lympb manifest 

gi^e 

(a) 

(b) 

n 

32 

7 

m 

17 

63 

I 

34 

2 

n 





Ul 

m 

sj 

19j 

IV 

8 

47 


The five patients dying from mtercurrent diseases have not been included 


Ratio a b 
6 1 
1 4 

17 1 

1 1 

1 4 
1 6 



The most important findmgs are 

(i) Tlie revision of the doubtful cases from the primary diagnostic senes has led 
to a reduction of doubt to one out of five cases only 

(u) The new categoncal formulation of the diagnosis m the previous doubtful 
cases has resulted m a fair accuracy 

(1) if the diagnosis is given as benign, there is a 17 to 1 chance that this 
18 correct, 

(2) if the diagnosis is given as mahgnant, there is a 6 1 chance that 
tins IS correct, 

(3) vhere doubt is stiU entertamed, there is a considerable chance 
(1 1 Grade II, 4 1 Grade HI, average 1 3) that the condition under 
diagnosis is malignant 

These figures, taken Avith the hmitation of the number of cases, give a measure 
of the acciiracj’- of our diagnosis m such cases 

Before i\ e discuss the implications of these facts, a short survey is given of the 
criteria found to be of greatest value m fornung our diagnosis of the material 
under discussion 


Evaluation of the morphological criteria 

In Table I the lustological features are arranged m relation to the chmeal 
doieloimicnt The feat^s are listed m such a manner, that those showing the 
greatest corre ation mth bemgn Ijmphoid conditions are on the top an^hose 
oonuectec vith mahgnancy at the bottom of the table In order to ease the coT 
]Mri''On the occurrence is given m per cent ^ 

Based upon these figures, a relative occurrence betmepn fb^ u j n 

malignant conditions of each of the features evammr^ri b l>emgn and the 

for instance. ‘ dominance of small hmiph^r4s^^S !b 

uipjiucyies occur among the symptom-free 
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Table V — Histological Gntena and Diagnostic Significance in Regard to Benign 
and Malignant Lymphoid Conditions 


Critonon 

No capsular, or poricapsulnr infiltration 

Architecture consorv'od 

Dominance of small ljunpliocvtes 

Reticulum cell proliferation 

Poljrmorph ceU population 

Fibrosis 

Large follicles 

Dominance of medium size Ij'mphocj'tes 
Increased number of mitoses 
Capsular, or pericapsular infiltration 
Obliteration of sinus 
Arcluteeture destroyed 
Dominance of Ijunphoblasts 


Patients ivitli 



Value in 

malignant 

Value in 

Non innhgnnnt 

favour of 

lympboid 

favour of 

cnses 

bonignancy 

conditions 

malignancy 

56 

95 

3 

6 

74 

74 

20 

26 

76 

72 

29 

28 

36 

or, 

19 

36 

24 

00 

10 

40 

26 

68 

19 

42 

24 

65 

20 

46 

20 

30 

30 

64 

10 

32 

21 

68 

42 

30 

97 

70 

22 

23 

74 

77 

10 

19 

44 

81 

2 

6 

36 

95 


patients 76 tunes and among the patients sufFermg from a malignant lymphoid 

condition 29 times, this means that the relative occurrence m hemgn cases is 

76 X 100 .1 , 1. 

— — , that IS 72 per cent 

As would be expected, the commonest features m the bemgn conditions are 
those regarded as belongmg to the normal lymph node As likewise would be 
expected from the very selection of cases, no case presented only normal features 
The most important features pomtmg in the direction of a bemgn condition 
m the lymph node are lack of infiltration of the capsule and the pericapsular 
tissue, conservation of the general architecture and dommance of small lympho- 
cytes 

The findmgs mdicate that if two, or especially three of these features are 
present, there is a very high probability that the patient is not suffermg from a 
mahgnant l3rmphoid condition — of course with the proviso that the biopsy is 
representative A staking illustration of the relevancy of this reservation is 
shown m Fig 1, where a group of small lymph nodes was received for exammation 
and one only out of the 12 showed mahgnant changes All the others were normal 
The most important feature pomtmg m the duection of a mahgnant condition 
m the lymph nodes are dominance of lymphoblasts, non-conservation of the 
general architecture and obhteration of the peripheral smus 

The presence of two or all three of these features gives a very high probability 
of mahgnancy 

As regards the other features, none of them reaches sufficiently high m im- 
portance to be of very great diagnostic value 

As previously mentioned, one combmation ought to be stressed, as already 
done by Rappaport, Wmther and Hicks (1956) namely, large foUicles and a great 
number of mitoses Our findmgs completely agree that this combmation is more 
linked with a bemgn condition than with giant foUicular hjrperplasia We were 
not sufficiently aware of this situation, hence our classification of these as cases 
of mahgnancy (Grade HI) 
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Fia 1— T^^elvo smnU Ij-mph nodes were received, ele\en showing the criteria of normal 
nodes vnth veil conseiA'od architecture and numerous follicles One node only showed 
obliteration of the normal architecture and a diffuse proliferation of Ijmphoblasts 


GENERAL DISCUSSION 

One hundred and twenty four cases of lymphoid hyperplasia, where clinically 
and morjihologically the picture uas more or less uiicertam, were re-examined 
chnically and the slides revised 

The histological rension resulted m a greater differentiation, masmuch as f 
of the inoqihologicalty uncertain cases were classed as either bemgn or mahgnant 
In -i'o of thc'jc cases the climcal development actually confirmed the correctness 
of the revised diagnoses 

One fifth of the biopsies reniamed morphologically uncertam 

Thc'jo figures certainly do not indicate the total precision of the diagnostic 
sor\ice of our laboratory' regarding lymph gland matenal, even as regards the 
quc'^tion a benign or mahgnant condition — as only the imtially doubtful cases 
hai e been included in the present study 

The general findings therefore show that a biopsy m chmcally doubtful cases 
of enlarged hmph nodes is a ven' important and useful diagnostic means m 
deciding the presence of mahgnancy or not 
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Nevertheless, certain limitations exist ITirst, the biopsy may not be repre- 
sentative Tins IS a general limitation of technical nature 

Second, the criteria used are not of decisive validity Pictures resemblmg 
malignant conditions may accompany bemgn diseases Infectious mononucleosis 
may be mentioned as an example Cases of malignancy may on the other hand 
be presented for diagnosis in stages so early that the criteria are not sufficiently 
developed to permit a diagnosis 

Tlurd, the present knowledge may not bo sufficientlj^ distributed and appre- 
ciated, as shovm. m the cases of large follicles and lugh number of imtoses 

If our results are now placed in relation to the situation very often presented 
to the chmcian and the pathologist, namely, a doubtful case of lymphoid mahg- 
nancy, we are forced to take a standpomt of grave consequences for the patient 
on a very uncertam ground 

If the climcal picture greatly points m the direction of malignancy (m cases of 
lymphoid leukaerma a blood exanunation is very important) and hkevase the 
pathologist IS hable to place the case as Grade III or IV, it ivill be justifiable to 
accept and treat the patient as one suffering from a mahgnant lymphoid condition 
If, on the other hand, the chmcal sjnnptoms are more vague and the pathologist 
cannot go further than a Grade II suspicion, it may be justifiable not to break the 
news of a mahgnant diagnosis to the relatives of the patient, and to delay thera- 
peutic action 

The mam support for tins conservative attitude is the fact, that mahgnant 
lymphoid conditions are scarcely ever defimtely cured A delay m diagnosis 
probably does not jeopardize the final chances of the patient 

If, on the other hand, the patient is not actually suffermg from a mahgnant 
condition the stigma with the ensumg psychological stress or shock, the reduction 
of vitahty and the exposure to serious means of treatment are of such grave 
consequence that they cannot be outbalanced bj’’ the possible loss of an “ early 
diagnosis ” and thereby an early treatment 

This IS the philosophy behind our teachmg and our discussions with the 
chmcians m cases of the t 3 q)e discussed m the present paper 

In spite of an mtensive and often uncritical propaganda, the Norwegian 
chmcians seem to support this philosophy Of the 41 patients with a primary 
diagnosis of h 3 q)erplasia with a moderate suspicion of mahgnancy (Grade 11) 9 
only were given specific treatment, possibly those with the most marked clmical 
symptoms Five of these 9 are ahve symptom-free, 4 have developed a mahgnant 
lymphoid condition More important, out of the 32 untreated patients 27 are 
symptom-free, 2 died from an mtercurrent disease and 3 only have manifested a 
mahgnant IjTuphoid condition 

It seems that the total benefit of the conservative attitude has been greater 
than the total possible loss of an early and mtensive treatment 

For the patient a very close contact between chmcian and pathologist is of 
utmost importance 

Dr Iversen has durmg this study received grants from “ Elisabeth og Knut 
Enutsen 0 A S Fond for Kreftforsknmg ” and from “ Landsforenmgen mot 
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Blood stream metastasis of mabgnant tumours has long been recognised 
Over tlie years there have been sporadic reports of atypical cells in the blood 
of cancer patients but it is only with the advent of techmques for isolatmg different 
types of cells from whole blood by utilismg mmor differences m then gravity 
(Fawcett and Valle, 1952) that it has been possible to demonstrate defimtely 
such tumour cells 

Engell (1955) reported that m 69 per cent of patients with carcmoma of the 
rectum or colon either defimte mabgnant cells, or atypical cells suggestive of 
malignant cells, were demonstrable m the venous blood draining the tumour area 
He also found tumour cells m the blood draimng other tumour sites and m the 
peripheral blood Other investigators, usmg sbghtly different separation tech- 
niques, have confirmed EngeU’s findmgs Most noteable of these are Sandberg 
and Moore (1957) and Sandberg et al (1958), whose techmque depends on the 
rapid sedimentation of erythrocytes with bovine fibrmogen, and Roberts et al 
(1958) and Cole et al (1958) who refined this techmque % layering the tumour 
cells at an albumin interface of known specific gravity after sedimentation of the 
er\iliroc 3 'tes vith bovine fibrmogen 

Our omi i\ ork falls into two parts We first of all mvestigated patients ivith 
a 1 ariety of tumours, but particularly with tumours of the parotid and breast 
Ha\ mg found that ve v ere able to identify tumour cells both in the blood draimng 
tumour sites and m the peripheral venous blood, we have attempted to determme 
to what extent tumour cells are filtered from the blood by the liver m patients 
either with pnmary gastro-mtestmal carcmoma or wuth abdominal secondary 
deposits 


AIETHOD 

For the second part of our studies blood was taken before and after it entered 
the liNcr Fig 1 demonstrates the wny m wdiich the post-hepatic samples were 
tahen A catheter is passed under fluoroscopy through the nght side of the lieart 
and into the right and then the left hepatic vein, and a 5 ml sample of blood is 

aZ V ri' ' ‘ f r™' '’f blood is also 

ikn As < IS difficult to take prc- and post-hepatio blood simultaneouslv at 

operuion the post -hepatic is taken pre-operatively The pre-henatic samnlpJar,. 

1 iKi 1 . .It oiK.ratioii from the portal vein as soon as the abSn reooened^nd wf 

“'1 of ;r;her.fbS 
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The samples are processed immediately using a slight modification of Sand- 
berg and Moore’s (1957) technique TJie blood is put directly mto a tube con- 
taming 1 mg of heparin and 80 mg of bovine fibnnogen in 2 ml of Avater, and 
allowed to stand until the erythrocytes sediment The supernatant flmd is then 
pipetted off and centrifuged at 1000 r p m for 5 minutes The supernatant plasma 
18 decanted and the residual portion of cells resuspensed in the remaimng flmd 
A knoivn aliquot of this suspension is smeared on four slides and stamed with 
Leishman’s stain , tivo are counter-stained inth peroxidase, winch prondes a 



contrastmg backgromid m that neutrophils are poroxidase-positive while tumour 
ceils, lymphocytes and monocytes are peroxidase-negative Exammation of 
approximately one-fourth of one peroxidase, and one fourth of one non-peroxidase 
stained smear for each sample was then earned out by one of the authors (W S F ) 
and the possible mahgnant cells marked These were reassessed by the other 
author ( J S ) and possible blood cells excluded 

The criteria for determimng whether cells are tumour cells have been discussed 
by numerous authors (Engell, 1955 , Sandberg and Moore, 1967 , Roberts et al 
1958) Clumps of large atypical cells with large hyperchromatic nuclei m which 
one or more nucleoli can be seen contnbute the classical picture In our cases 
whenever possible a tumour smear was made for companson 
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Smears are classified as defimtely positive and negative, but there remam a 
number which contam atypical hyperchromatic non-blood wlls which cannot be 
defimtely identified as mahgnant These we have classified as suspicious fiig 
2-7 show examples of the types of cells we have seen 


Results 

Our complete results m all the 61 patients that we have mvestigated to date 
are given in Table I The 4 cases of mixed tumour of the parotid and the one case 
of bemgn gastric ulcer served as controls, and as expected showed no tumour 
cells m the blood It will be seen that tumour cells or suspicious cells were found 
111 a sigmficant proportion of all cases either m regional vem blood, or m peripheral 
vein blood, or m both The frequency varied m the different groups, and was 
highest m the regional vem blood m cases of tumours of the gastro-mtestmal tract, 
though the figures are too small for final conclusions on this pomt 

Fxii (her Analysis of the Pre- and Post-Hepatic Blood Studies 

Fourteen patients had blood taken from the hepatic vems Five, a hetero- 
geneous group mcludmg cases of secondary deposits m the hver from caremoma 
of the breast, did not have portal vem blood taken , none of these 6 patients 
showed tumour cells m the hepatic vem blood Nme patients had samples taken 
both of pre-hepatic (i e portal) and of post-hepatic (i e hepatic vem) blood In 
4 cases the portal blood was positive for mahgnant cells and m a further 4 suspicious, 
making a total of 8 out of 9 cases positive or suspicious The hepatic vem blood 
V as positive in one case and suspicious m a further case, making a total of 2 out of 
9 positive or suspicious One of the 9 patients, an advanced caremoma of the 


Table I —PesuUs of Examination of Regional, Peripheral and Hepatic Blood 

Samples for Tumour Cells 
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stomach with secondary deposits in tlie liver, showed large numbers of tumour 
cells m blood taken from all sites — ^portal vein, hepatic vein and penpheral venous 
blood, but they were much more numerous in the portal than in the hepatic blood 


DISCUSSION 

Our results confirm those of Engell (1956), Moore, Sandberg and Schubarg 
(1967), and Cole et al (1958) m showng that tumour cells can frequently be demon- 
strated m the blood m cases of malignant disease Though our figures are too 
small and the cases too heterogeneous for precision, both in site of growth, mahg- 
naney and degree of spread the entrance of tumour cells into the blood stream 
m mahgnant disease is clearly a frequent event, particularly smce their demon- 
stration represents the situation m a small sample at the moment of samphng only 
Blood home metastasis, though frequent, is not as frequent as this, and most 
tumour cells which get mto the blood stream must be destroyed The possibihty 
exists that the attempted destruction of cells m the blood stream by chemo- 
therapeutic agents might make matters worse by lowermg the resistance of the 
normal tissues unless selective agents were discovered 

The pre- and post-hepatic blood investigations show that the hver is a highly, 
but not completely, efficient filter of tumour cells reachmg it by the portal vem, 
a fact already weU known both from morbid anatomy and from expenmental 
studies (Patey, 1937) If the one patient is excluded who had large numbers of 
mahgnant cells m aU samples and who might be likened to an in vivo tissue culture 
of malignant cells, 7 out of 8 portal vem blood samples contamed either tumour 
cells or suspicious cells, while only one of 8 samples of hepatic vem blood from the 
same patients was suspicious of tumour cells 

Though agam the figures are too small to be significant, it will be noted that 
the penpheral vem blood contamed tumour cells or suspicious cells more frequently 
than the hepatic vem blood, both m the samples taken before operation (Table I, 
Column B) and m those taken at operation (Table I, Column D) If this findmg 
were confirmed, it would suggest either that tumour cells are released from the 
hver sporadically and that the findmg of them m the hepatic vem depended on 
the chances of timing , or that the cells enter the systermc blood stream by another 
route An obvious alternative route would be through lymphatics and the 
thoracic duct 


EXPLANATION OF PLATE 

Fig 2 — Seven tumour cells finm a patient ivith carcmoma of the stomach Also several 
perovidase positive neutrophils as well as erythrocytes and lymphocytes 

Fig 3 — Two mahgnant cells from the same patient with a peroxidase positive neutrophil 
near by for comparison 

Fig 4 — Three tumour cells, one of which is a typical signet rmg cell from the same patient 
as Fig 2 and 3 

Fio 5 — A large clump of tumour cells from the external jugular vem of a patient with 
carcmoma of the parotid 

Fig C — ^An atypical hyperohromatic non blood cell 

Fig 7 — A rolled up sheet of endothehal cells scraped from a vem at autopsy Note pale 
stammg, and, although poorly seen m reproduction, the veiy pale cytoplasm holdmg the 
cells together 
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suaniABY 

1 Tumour cells or suspicious cells were found in a sigmficant proportion of 
61 cases, both m blood draining malignant tumour sites and in peripheral venous 
blood 

2 Tumour cells or suspicious cells were found in the portal blood m 8 out of 
9 cases of carcmoma of the gastro-mtestmal tract, but m only 2 of the same cases 
m hepatic vem blood 

3 There is a suggestion that some tumour cells from carcinomas of the gastro- 
mtestmal tract may reach the systemic circulation by the lymphatic route 

The authors wish to express their smcere thanks to IVIr D H Patey for the 
concept of pre- and post-hepatic studies, permission to study the above patients 
and for his very helpful suggestions regardmg the text of the article. In addition 
we wish to thank the surgeons of the Department of Surgical Studies for the 
takmg of blood samples and Dr J N Pattmson for radiological guidance in the 
performance of hepatic catheterization One of us ( W S P ) is m receipt of a grant 
from the American Cancer Society, and part of the expense of this investigation 
was defrayed by the Bntish Empire Cancer Campaign 
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In a previous communication (Mackenzie 1958) the diagnostic value of reticuhn 
patterns m caremomas and sarcomas was discussed Lesions faUmg under the 
general headmg of tumours of lymphoid tissue were not included The purpose of 
the present article is to mquire mto the diagnostic value, if any, of a study of the 
reticuhn content and patterns m these lesions As before, reticuhn refers to the 
argyrophihc fibres present witlim the neoplasm 

Any mquiry mto diseases of lymphoid tissue encounters the major difficulty of 
termmology Ignorance of aetiology and profound differences of opmion regardmg 
the neoplastic nature of certam lesions have resulted m a complex nomenclature 
Not only do the well-recogmsed conditions have a variety of names but certam 
rarer ones, such as reticular lymphoma, are not considered as defimte separate 
entities by some authonties In addition, the differentiation of such a lesion 
from Hodgkm’s disease depends on a number of distmctions so fine that, m some 
cases, no unanimity of opmion would be obtamed on a given section amongst a 
group of observers — ^however experienced Thus, in discussmg reticuhn patterns, 
it IS only possible to describe the distribution of argyrophihc fibres m typical 
examples of conditions generally accepted as entities Tlie termmology used here 
IS that of Lumb (1964) It has the advantage of bemg simple and, m the present 
state of our knowledge, loses nothing by that simphcity 

The nomnal lymph-node 

In order to be able to assess abnormal reticuhn patterns m lymph-nodes, a 
knowledge of the normal range of vanabdity is essential As Marshall (1956) 
has rightly pomted out, the so-called “ normal ” lymph-node is exposed to a wide 
variety of stimuh and consequently shows a wide degree of morphological variation 
Thus, any description of a normal node refers to some extent to an abstract and 
idealised structure In addition to text books on histology, the anatomy of lymph- 
nodes has been described by Robb-Srmth (1938) and Marshall (1966) Robb-Srmth 
pomted out that, vathm a normal gland, only three structures differed histologi- 
cally (1) the smuses , (2) the folhcles , and (3) the reticular tissue, wherever 
it lay m the gland Reticuhn fibres penetrate all parts They form a heavy net- 
work on the inner surface of the capsule, on the trabeculae which pass mwards 
from the capsule and around the adventitia of the arteries and vems They are 
fauly plentiful throughout the reticular tissue but are less promment m the 
smuses Reticuhn fibrils are seen withm both true and pseudo folhcles though, 
as a rule, they are scantier m the former type An anatormcal diagram of a 
normal lymph-node is shown m Fig 1 

Through the years, a number of wnteis have commented upon reticuhn patterns 
m lesions of Ijmiphoid tissue and references are given m each section In the present 
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senes 306 cases were studied and these are considered under the 

m Table I The sections were stained by haematoxylm and eosui and y g Y 

modified version of Gomon’s silver impregnation teclmique 



Pig 1 — Anatomical diagram of normal lymph node (modified after Heudorfer (ld21) Z Anat 
u EnlvncU 61, 365) ' / ^ « 

(o) Primary foUicles (6) MeduUary pulp (c) Smuses (d) Afferent lymphatic (e) 
Efferent lymphatic ' ' 

The reticulin framework of the node is shown on the left side of the diagram 


Table I 


Type of tumour 

Hodgkin’s disease 
Lymphosarcoma 
Anaplastic sarcoma of lymphoid 
tissue 

Reticulum cell sarcoma 
Follicular l3mphoma 
Reticular lymphoma 


Number of cases 

147 

65 

35 

27 

21 

10 


Total 


305 
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Hodgkin’s disease {lymphadenoma, Hodgkin’s granuloma, fibromyeloid medullary 
reticulosis) 

Hodgkin’s disease is the commonest of the tumours of lymphoid tissue and 
the reticuhn content has been described in manj'^ commumcations Pulhnger 
(1932), Jackson and Parker (1947), Robb-Srmth (1947), Lumb (1954) and Marshall 
(1956) liave all commented on the reticulm increase which is nearly always present 
Robb-Smith (1938) noted that, occasionally, there is collagenous mcrease without a 
correspondmg increase m reticulm Hamson (1953) noted scanty reticuhn m 
certain rapidly gro'nang lesions, wlule Lumb (1954) stntes that an increase m the 
argyrophil network precedes the laying doim of collagen 

The present senes contamed 147 cases Eighty sho^^ed a gross mcrease m 
the reticuhn content of the gland (Fig 2) In 62 cases the reticuhn ■\\as unmis- 
takably mcreased, though to a lesser degree Thus 96 per cent shoiied some 
reticuhn mcrease In only five cases of undoubted Hodgkm’s disease was the 
reticuhn content approximately withm normal limits as regards quantity In 
all cases studied the distnbution was abnormal and the gland architecture was 
destroyed There was no precise correlation between the ceUulanty of the disease 
and the reticuhn content, although the reticuhn tended to be less m the rapidly 
grovmg lesions Occasionally glands shoived dense collagen formation while the 
remainmg cellular areas contamed only a few reticulm fibnls (Fig 3) 

Lymphosarcoma {lympliocytoma and lympdwblastoma) 

This term is widely accepted to describe a lymphoid tumour made up of lym- 
phocytes or lymphoblasts or a mixture of the two Comments on the reticulm 
content have been made by Robb-Srmth (1938), Jackson and Parker (1947), 
Dukes and Bussey (1947), Hamson (1953), Lumb (1954) and Evans (1956) There 
has been imiversal agreement that the reticuhn is seldom mcreased and often 
shows a decrease 

There were 65 cases m the present senes In 33 cases there was a considerable 
reduction m the total reticulm content while m 27 cases the reduction was less 
apparent Thus 92 per cent showed some decrease The most typical picture 
showed destruction of gland architecture with reticuhn fibnls of varymg size 
scattered, often at wide mtervals, between the tumour cells (Fig 4) Lympho- 
sarcomas developmg from folhcular lymphomas often showed a remnant of fol- 
hcular pattern In 5 untreated cases of lymphosarcoma the reticulm was mcreased 
(Fig 5) 


EXPLANATION OF PLATES 

2 Hodgkin’s disease Greatly increased reticulm Sdver impregnation X 95 

Pio 3 Hodgkm’s disease (sclerotic type) Silver impregnation X 26 

^ LjTnphosarconm Diminished reticulm Sdver impregnation X 165 

® Lymphosarcoma This amount of reticulm might ivell be seen m a reticulum cell 
sarcoma Sdver impregnation X 110 

Fig 6 Reticidum cell sarcoma Reticuhn not greatly mcreased Sdver impregnation x 110 

Fig / Reticulum cell sarcoma Greatly mcreased reticulm Sdver impregnation x 165 

Fig 8 — ^Follicular lymphoma Condensation of reticulm around follicles Sdver impregnation 
X 55 
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A,mplasuc sarcoma of lympimd tissue (Hodghm’s sa,conm, lymplwbhsho ,ettonlo- 
sarcoma, stem cell sarcoma and others) 

This group includes the anaplastic vanants of the other typ^ The reasons for 
coUectmg these anaplastic and pleomorphic tumours into a simple group been 
given by Lumb (1954) The prmcipal cells mvolved are immature forms of the 
lymphocyte and reticulum ceU and giant forms, multi-nucleated ceUs and mitotic 
4ures are often seen m large numbers Under various names these tumoum and 
their reticuhn contents have been discussed by Callender (1934), Robb -Smith 
(1938), Jackson and Parker (1947), Hamson (1953), Evans (1966) and others 
There were 36 cases m the present senes With such a wide vanation m the 
cytology it was not surpnsmg to find an equally wide vanation m the reticuhn 
pattern and content In addition the reticuhn density often vaned considerably 
m different parts of a gland Areas showmg only a few scattered fibrils lay next to 
other fields where there was a dense network of retieuhn Sclerosis and collagen 
formation were also seen The vanabihty of reticuhn pattern witlim a gland 
often made an assessment of the total content difficult However m 21 cases there 
appeared to be a considerable overall mcrease m reticulm wliile 11 showed a 
more moderate one In two very cellular tumours the reticuhn was decreased 


Reticulum cell sarcoma [rehculo-sarcoma, lymphosaicoma {reticulum cell type) 
and others] 


The difficulty of terminology is particularly apparent m any discussion of 
reticulum ceU sarcoma In this context the term is used m the maimer of Warren 
and Picena (1941) and Lumb (1954) It refers to a tumour made up of mahgnant 
reticulum cells which, though they may show some pleomorphism, are yet suffi- 
ciently uniform in type for the lesion to be distmguished from the anaplastic 
sarcomas Hamson (1953) described a similar lesion under the title reticulo- 
sarcoma Other writers who have described the reticuhn patterns of lesions made 
up predommantly of reticulum cells mclude CaUender (1943), Robb-Smith (1938) 
and Jackson and Parker (1947) 

Twenty -seven cases were studied In 16 cases there was a marked mcrease m 
reticuhn Eight cases showed a more moderate mcrease whde m 3 glands the 
reticuhn content appeared approximately withm normal himts Thus 89 per cent 
showed some reticuhn mcrease though the range was wide (Eig 6, 7) In all cases 
except one, silver impregnation showed complete destruction of the gland archi- 
tecture In the one case only part of an enlarged gland was mvolved and the 
contrastmg reticuhn patterns of the normal and neoplastic areas were clearly 


The reticu^ patterns were of the sarcomatous fibnUary type and the reticuhn 
deimty often constant throughout a gland The fibrds were usually fine and 
scattemd d^sely amongst the cells Sometimes mdividual prolongatiLs lomed 
nf With another and occasionaUy smgle cells were surrounded by a sheath 
of reticuhn Sclerosis and collagen formation were not observed 


foUroalar 
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(1938) Other communications on the subject liave been those of Syrnmers 
(1942), Baggenstross and Heck (1940), Gall and Mallory (1942), Robb-Smith 
(1938 and 1947), Wetberby-Muir, Smith and Anderson (1962), Harrison (1963) 
and Lumb (1964) These WTiters noted that silver impregnation clearly emphasised 
the follicular pattern and that there was often a condensation of reticulm round 
the periphery of the follicles Within the follicles the reticulm was stated to be 
scanty or absent Rappaport, Winter and Hicks (1966) have subdivided follicular 
lymphoma mto five types and noted variations m the reticulm patterns 

Tliere were 21 cases m the present series The pattern was quite different 
from that of the other lesions described Follicular structures were present 
tliroughout the substance of the glands and there was often severe compression of 
the smuses and medullary tissue Silvei impregnation clearly demonstrated 
these structures Avhich Avere not always clearly apparent m sections stained Avith 
haematoxyhn and eosm Within the follicles themselves there AA^ere often a number 
of tmy fibrils wlnle a dense condensation of reticulm round the periphery Avas a 
common findmg and AA’^as seen m 13 cases (Fig S) The AATiter is m agreement AAoth 
Rappaport that this condensation is seen A\hen the folhcles are closelj’’ packed 
and may also occur m reactionary hyperplasia When sarcomatous change 
supervenes m folhcular lymphoma a break occurs m the ring of peripheral reticuhn 
and the folhcles become mcreasmgly ill-defined EA'^entually, even AVith silver 
impregnation, they are no longer discermble and the reticulm pattern becomes 
that of the more mahgnant form, often a lymphosarcoma 


Reticular lymphoma {Hodgkin's paragranuloma and lymphoi eticular medvllanj 
reticulosis) 

This is the rarest of the lymphoid tumours and its existence as an entity 
entirely separate from Hodgkm’s disease is doubted by some authonties (Marshall, 
1966) The reticuhn content winch most workers have found to be AAuthm normal 
limits or shghtly mcreased has been described by Jackson (1937), Jackson and 
Parker (1944a., b, 1947), Robb-Snuth (1947), Harrison (1962) and Marshall (1956) 
Harrison drew particular attention to the lobulation winch was present m all 
his cases The glands were divided mto large lobules by collagen and subdiAuded 
mto smaller lobules by reticuhn 

Ten cases were available for study Tlie gland architecture was destroyed m 
all cases and m five of them the lobulation described by Harrison was observed 
111 these cases the mtra-lobular reticuhn was relatively scanty and made up of 
scattered short fibrils of varying thickness In the other five cases scattered 
fibrils Avere seen throughout the glands In amount the reticuhn was considerably 
less than that observed m the vast majority of cases of Hodglmi’s disease and 
somewhat greater than m typical lymphosarcoma 


N DISCUSSION 

The reticulm m tumours of lymphoid tissue can be studied from the pomts 
of view of distribution and amount Hamson (1968, personal commumcation) 
stresses the great importance of usmg a silver impregnation method which clearly 
defines the arg^uophihc fibres and does not allow nuclear stammg to mask the 
smaller details He also draws attention to the information which can be gamed 
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by use ot a very low power, such as a X 10, hand lens m the nutial examination 
of a section 

The distribution of reticnlin 

A study of the Teticulm pattern is of more value than any assessment of the 
amount present A low power view will show whether the basic stracture of the 
eland architecture is preserved or not The number, size and distnbulaon oi 
foUicles present can be clearly seen and their relationships to the suiuses determmed 
Although wide variations in pattern frequently occur, certam distributions are 
characteristic In Hodgkin’s disease and in the anaplastic sarcomas the reticuhn 
density is usually uneven, and dense masses of reticuhn may he adjacent to areas 
contauung only a few fibrils To a lesser extent this is true of reticular lymphoma 
Lymphosarcomas and reticulum cell sarcomas often show a fairly uniform pattern 
In folhcular lymphoma the reticuhn distribution is qmte unlike any other lymphoid 
tumour Unfortunately the pattern may closely resemble that seen m gross 
reactionary hyperplasia and is of httle use m distmguishmg these two conditions 
Apart from the primary lymphoid tumours, sdver impregnation wdl often reveal 
the site of abnormal cells For example, Eobb-Smith (1947) pomts out that, 
occasionally, m children with smus catarrh of lymph-nodes, the histiocytes become 
multmucleated and this giant cell smus reticulosis may well suggest a mahgnant 
process Silver impregnation reveals that these multmucleated cells are limited 
to the smuses and foUow up studies have suggested that this is a benign condition 
Similarly, a metastasis can often be distmguished from a primary lymphoid 
neoplasm With early mvasion the tumour cells are confined to the smuses while, 
in later cases, the mvadmg tumour will possess its own reticuhn pattern and will 
often be identifiable as a carcmoma 


The amount of reticuhn 

Marked mcreases or decreases m the amount of reticuhn m a lesion are easily 
observed Great caution is necessary before any importance is attached to mmor 
changes The reticuhn content of a tumour is often variable from one part to 
another and the overlap between a number of tumours m this group is considerable 
For example a reticulum cell sarcoma with a minimal reticuhn content for this 
type of lesion, a reticular lymphoma or a lymphosarcoma with more than average 
reticuhn may be virtually mdistmguishable by silver impregnation methods 
Thus, while an mcrease of reticuhn may help to confirm a diagnosis of reticulum 
ceU sarcoma, a decrease does not exclude it It must also be remembered that 
the predommatmg cell type and the general histological picture may change as 
the disease progresses TIus has been discussed by Custer and Bernhard (1948) 
and other voters Such a change may be accompamed by a change m the reticuhn 
content The most that a study of the gross amount of retiouhn can do is to 

® to suggest an 


STOEMAIir 

t.ss» Whorf 

'“Ptognabon m the diagnoaiB of 
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In a previous paper the excretion of oestrogens, IT-oxosteroids and, 17-oxogenic 
steroids by men with untreated prostatic cancer was compared with that of 
controls of the same age, and the efFects of treatment by synthetic oestrogens 
or by castration were bnefly described (Bulbrook, Franks and Greenwood, 1959) 
The present paper descnbes m detail the changes which occur within the first 
two years of treatment of prostatic cancer by castration or by the admimstration 
of synthetic oestrogens and attempts to correlate the clmical effects of such 
treatment with the changes m hormone excretion m eight patients 


MATBBIAL 

Eight patients with prostatic cancer, (aged 66 to 80 years), were admitted to 
hospi^ and 24 hour unne specimens collected for three to fifteen days before 
treatment The patients were re -admitted to hospital at mtervals durmg treatment 
for clmical evaluation and urme collections The clmical diagnosis was confirmed 
histologically ui five cases and cytologically (prostatic smear) m the remammg 
four Treatment was by surgical castration (three patients) or by synthetic 
oestrogens (five patients) The chmcal assessment was made without knowledge 
of the biochemical findmgs 


CHEMIOAL METHODS 

Chemical methods used are as previously descnbed (Bulbrook, Franks and 
Greenwood, 1959) The effects of synthetic oestrogen treatment on the urmary 
oestrogen excretion are given for oestrone and oestnol only smce the oestradioi- 
17y? fraction camiot be measured accurately m urme from these patients Intra- 
venous diethyl stilboestrol phosphate also mterferes with the measurement of 
oestrone and m one case where this compound was given only oestnol values are 




A bnrf desonption ot the cbiucal and biochemical findings is given for each 
mZ of r”T ‘■■'o 8 Patents IS shown ^hicaUy m L 1 to 

Ln dfuti to pe/oda 
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All penods of tune have been taken from the day of operation or the start of 
treatment The mean hormone excretion in the pre-treatment penod — the control 
level — has been used as the baseline for companng subsequent hormone determma- 
tions durmg treatment Age refers to that at operation or at the start of treatment 

a Castration its effects on the clinical state and on the excretion of oestrone, oestradiol- 
17y9, oestriol, \l-oxosteroids and \l-oxogenic steroids {Group of three patients) 

Patient No 1, aged 66 years, was admitted with incontmence and supra-pubic 
pain The prostate was clinically malignant and a prostatic smear contamed mahg- 
nant cells The serum acid phosphatase (formalin inactivated) was 3 0 umts 
There were no skeletal metastases on X-ray examination After a control period of 
9 days the patient was treated by castration and per-urethral resection The 
resected tissue contamed areas of anaplastic carcinoma The changes m hormone 
excretion are shown in Fig 1 In the immediate post-operative period there was 
a marked rise m excretion of all tliree groups of steroids measured This phenome- 
non has been frequently obsers’^ed to follow operation and is probably due to an 
adrenal cortical reaction to stress After this initial rise the amounts of excreted 
oestrogens and 17-oxosteroids fell progressively to pre-operative levels Oestrogens 
were not detected m the urme 14 weeks after operation, and the 17-oxosteroid 
excretion was very low Climcally there was a marked improvement -with complete 
freedom from symptoms Over the penod from 33 to 65 weeks after operation, 
oestrogen was agam detectable m the urine mcreasmg to pre-operative levels 
and accompamed by an mcrease in 17-oxosteroid secretion This period was 
characterised by the appearance and subsequent development of metastases m 
the pelvis and spme When the patient complained of pam, 72 weeks after castra- 
tion, stilboestrol was given This was followed by rapid objective and subjective 
improvement and a second fall m oestrogen and 17-oxosteroid levels The excretion 
of 17-oxogemc steroids remamed unchanged throughout the period of observation 

Patient No 2, aged 70 years, was admitted complaimng of urmary difficulty 
for 6 months Climcally the prostate was mahgnant and prostatic smears contamed 
mahgnant cells (confirmed by later biopsy) The serum acid phosphatase was 
1 5 umts There were no skeletal metastases on X-ray exammation The patient 
was castrated and the post-operative hormonal changes are shown m Fig 2 

A transient nse m oestrogen excretion m the immediate post-operative period 
was followed by a fall to below the pre-operative levels Later specimens obtamed 
durmg follow-up showed a return of excretion to pre-operative values The 17- 
oxosteroid levels showed no significant change at operation or m the followmg 
46 weeks, whereas the 17-oxogemc steroids showed a slow fall after operation to 
low levels but with one exceptionally high value Climcally the operation resulted 
in the disappearance of urmary symptoms and an arrest m the tumour growth up 
to 44 weeks The re-appearance of mild urmary symptoms was noted some 32 
weeks after the return of oestrogen excretion to pre-operative levels, and on exanu- 
nation the prostate was enlarged and hard This patient died 78 weeks after 
castration with left ventricular failure Histologically the prostate removed at 
aiitopsj’’ showed many areas of growmg tumour 

Patient No 3, aged 70 years, had a retropubic prostatectomy when 63 years old 
Histologically there was an area of prostatic carcmoma m the tissue removed 
No treatment was given 



hoemone exceetion 


St? 



Days before and atter treatment 


t iG 1 —The effect of castration on the excretion of oestrogens, 17 oxosteroids and 1 7 oxogenic 


steroids 


Patient 1, aged 66 ^ear8 


The lerlical arrows show the daN of treatment 

C = castration 


S = stilbocstrol 


Each ^crtlcal column gi\es the result of a duplicate determination on a 24 hour urine 
Rliecimcn For the oestrogens the height of the block shows the total amount excreted, sub- 
diMded into oestrono (■), oestmdiol (Cl) and oestriol (□) 

Tlie bonzontal bar at tlie top of the figure indicates clinical state The black areas represent 
tumour growth , the wlnte areas represent regression All subsequent figures are plotted m 
the same wn\ 
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Days 

- — Tho effect of castration on the excretion 
steroids 


of oestrogens, 17 oxo and 17-oxogenic 


Patient 2 , aged 70 j ears 
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T X X. +oi 7 TTpnrs later With a two months’ history of pam 
He was admitted to hospital 7 years la^r mm ^ 

m the nght thigh X-rays ^ ^ ^as rawed (46 8 umts) Castration 

andlnmbarspme The serum acid phosphat^^^^™ 

llfnf:Z:ia"ronmunn^^ oestrogens, 17-ozo— or 17-o.ogeruc 



Days 


Tig 3 — Tho effect of castration on the excretion of oestrogens, 1 7 oxo- and 1 7 oxogenic steroids 

Patient 3, aged 70 years 


steroids Cluneal improvement and the lowered serum acid phosphatase was 
maintained up to 92 weeks after operation Durmg this tune oestrogen excretion 
fell progressively to below pre-operative levels and at the last foUow-up no urmarv 

l’-°-ogemc sterorcb ha^e 
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b Synthetic oestiogen the effects of administration on clinical state and on the 
excretion of oestrone, oestriol, Yl-oxosteroids and Yl-oxogenic steroids [Group 
of Jive patients ) 

Patient No 4, aged 69 yeais, wlien first seen complained of dysuna and back- 
ache, pam on micturition, suprapubic pain and left sciatic pam The prostate was 
moderately enlarged, fixed, hard and irregular A per-urethral resection was 
earned out Histological exammation showed an adenocarcmoma with moderate 
fibroblastic reaction After a 6-day control period, stilboestrol was given (60 mg 
twice daily) There was httle effect on oestrogen excretion for the first 6 days but 
thereafter the exeretion of oestnol fell progressively (Fig 4) At the first follow-up 



22 

20 




Days 


Eio 4 — ^The effect of synthetic oestrogen administration on the excretion of oestrogens, 17- 
0 X 0 and 17 oxogemc steroids 

Patient 4, aged 69 years 

The dotted break m the hne showmg the period of stilboestrol treatment denotes a period 
•when the patient stopped takmg the drug 
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at 8 weeks, the amount of oestnol m the urme almost equalled 
but after 18 weeks of treatment oestrogen levels were considerably depressed 
(30 per cent of control mean level) However, durmg three subsequent follow-up 
Uods oestrogen excretion mcreased, and at 68 and 102 weeks the amounts were 
eamvalent to the control levels For some of this time the patient had not taken 
stilboestrol regularly because of indigestion and subsequently dienoestrol was 
given (10 mg three times a day) The fall m endogenous oestrogen excretion after 
treatment was paraUeled by chmcal improvement, the nse to control levels was 

associated with a return of urmary symptoms 

17-Oxosteroid and oxogemc steroid excretion was not altered by treatment 
The serum acid phosphatase before treatment was 2 6 umts , at the last follow- 
up, at 102 weeks, it was 1 1 umts 

Patteni No 5, aged 78 years, complamed of severe frequency of micturition and 
dysuna The prostate was small and hard and a prostatic smear contamed mahg- 
nant cells There were no metastases radiologically After an 8-day control period, 
stilboestrol (60 mg twice daily) was given During the first few days of treatment 
both oestrogen and oxosteroid excretion rose but thereafter the amount of oestro- 
gen excreted fell to a very low level, while 17-oxosteroids decreased shghtly 

After 8 weeks the stilboestrol was replaced by TACE (chlorotnanisene, 12 
mg t d s ) At the first follow-up, 13 weeks after the start of treatment, urmary 
oestrogens were stdl barely detectable and by this time 17-oxosteroid excretion 
was also greatly depressed At 37 weeks, oestrogen excretion had nsen to control 
levels and 17-oxosteroids had mcreased shghtly At 73 weeks, the amounts of 
17-oxosteroids were approachmg the mean control level The patient’s chmcal 
state improved on treatment and the improvement was mamtamed m spite of 
the rise m oestrogens and 17-ketosteroids Serum acid phosphatase levels fell 
from 7 5 before treatment to 0 4 umts by the last follow-up 17-Oxogemc steroid 
levels were depressed, and remamed so, at aU follow-up periods 

Paltetii No 6, aged 72 years, had suffered from backache and pam radiating 
domi the left leg for 6 months The prostate was enormous and craggy, pressmg 
on, but not ulceratmg, the rectum The prostatic smear was positive The serum 
acid phosphatase was 120 umts , the serum alkahne phosphatase, 92 umts X-ray 
exanunation showed metastases m the lumbar and dorsal spme, pelvis, thoracic 
cage, and the upper end of the left femur After a 7-day control period the patient 
was treated by intravenous diethylstilboestrol phosphate for a penod of 13 days 
inthout benefit The serum acid phosphatase at the end of this treatment was 
122 umts , the serum alkahne phosphatase W5is 82 umts Administration of 
diethylstilboestrol phosphate made it impossible to measure oestrone and 
oestradiol-17/? m the urme Oestnol levels were depressed by treatment 17- 
Oxosteroid excretion did not change but the level of 17-oxogemc steroids fell to 
approximately 30 per cent of control values Diethylstilboestrol phosphate 
f .r sWboestrol (50 mg b d ) started Oestnol excretion dedined 

o^Livl fcil Pte™«8 treatment, 

irogressnelj tell, the 17-oxogemc steroids remamed depressed The fall in 

hormone excretion was accompamed by an objective reX«,nriinfir!i 

of pam Tlie serum acid phosphatase fell to 75 umts and the d®cr^e 

Ss i5°rts"'thf 
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Fig 6 • — -The effect of synthetic oestrogen administration on the excretion of oestrogens, 
17 0 X 0 and 17 oxogemc steroids 


Patient 6, aged 78 years 


At the first follow-up (21 weeks) oestrogen levels were stfil low but 17-oxo- 
steroids and 17 -oxogemc steroids were at control levels X-ray exanunation 
showed metastases m the right shoulder The serum acid phosphatase was now 
7 0 umts and the serum alkahne phosphatase 12 umts 

At the last follow-up (64 wee^), oestrogen excretion had moreased and, with 
the 17-oxosteroids, was at control levels, hut 17-oxogemc steroids were depressed 
Although the general condition was good the secondary deposits previously 
noted had developed The serum acid phosphatase was 3 2 umts and the serum 
alkalme phosphatase was 8 4 umts 
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Pjo 6 ^Tho effect of synthetic oestrogen administration on the excretion of oestrogens, 

17 ovo and 17 oxogenic steroids 

Patient 6, aged 72 years 
S = stilboestrol 

D S P = diethylstilboestrol phosphate 

Patient No 7, aged 80 years, was first admitted witli acute retention of unne 
A per-uretliral biopsy showed one small nodule of prostatic carcinoma of low 
grade Serum acid phosphatase was 1 1 umts Fifteen months later there was 
haematuria and the prostate (per rectum) was hard and chmcally mahgnant 
The urine deposit contained malignant cells TACE (12 mg t d s ) was admini^red 
and over the first 10 days of treatment no change occurred m hormone excretion 
At the first follov-up (11 weeks) the patient was well At this stage, oestrogen 
excretion had fallen to zero , 17-oxosteroid and 17-oxogemc steroid levels were 
depressed Senim acid phosphatase was 1 5 umts 

At the second follou -up (34 weeks), oestrogen was agam detected m the urme 
hut at a level well helov that of the control period 17-Oxosteroids and 17- 
oxogemc steroids were lower than at the previous follow-up The serum acid 
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phosphatase was 0 8 units The patient remained well but subsequently died of 
coronary thrombosis 





Days 


Pig 7 — ’The effect of synthetic oestrogen administration on the excretion of oestrogens, 1 7 oxo 
and 17 oxogenic steroids 

Patient 7, aged 80 years 


PaUent No 8, aged 80 years, was admitted to hospital with shght frequency 
and pain on micturition On examination the prostate was hard and the smear 
positive The serum acid phosphatase was 0 4 umts X-ray examination showed 
osteoarthritis m the spme but no secondary deposits Stdboestrol was admi n istered 
(60 mg b d ) after a 6-day control period Oestrogen excretion was very variable 
but in the first 8 days treatment did not affect the mean amount excreted 17- 
Oxosteroid excretion fell slowly over the 8 days studied , 17-oxogemo steroid 
excretion mcreased shghtly 

At the first follow-up (9 weeks) oestrogen excretion was zero and remamed so 
at subsequent exarmnations 17-Oxosteroid excretion remamed depressed 
throughout the S5-week period of study 

At the third follow-up (27 weeks), 17-oxogemc steroid excretion was markedly 
depiessed but rose to pre-treatment levels at 62 weeks and remamed so at 85 weeks 
The serum acid phosphatase was normal throughout and the patient has remamed 
in remission 
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Fig 8 — ^Tho effect of sj nthetic oeatrogen administration on the excretion of oestrogens, 
17 o\o and 17 oxogenic steroids 

Patient 8, aged 80 years 


In tins senes sjnithetic oestrogens had httle or no immediate effeet on 17- 
o\osteroid excretion In four cases this fraction was depressed (No 5, 6, 7 and 8), 
and a minimum of 7 daj^s treatment was required for the effect to become manifest 
In the fifth case (No 4), 17-oxosteroid excretion was unchanged over 102 weeks of 
treatment In onlj' two of the five cases was there a return to normal levels 
"With the exception of Case No 4, 17'Oxogemc steroid excretion was depressed 
by treatment the effect taking a week to become apparent This fall was mam- 
taincd over a long period m three patients (No 6, 6 and 7} but m the remammg 
ca':c (No S), excretion had risen to the control level by 62 weeks 
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Oestrogen androgen rahos 

The pre-treatment oestrogen levels for the 8 patients described were divided 
by the 17-oxosteroid levels and the ratios obtamed compared with those obtamed 
from the data for normal controls without prostatic cancer (Bulbrook, Franks 
and Greenwood, 1959) There was no significant difference between the mean 
ratios for the two groups (0 0011 and 0 0019 respectively) In both groups the 
daily oestrogen /17-oxosteroid ratio was fairly constant for a particular subject 
but there was a 20-fold variation between individual subjects 

DISCUSSION 

Changes in excretion after treatment 

In a previous paper (Bulbrook, Franks and Greenwood, 1959) we have shown 
that the excretion of oestrogens, 17-oxosteroids and 17-oxogemc steroids m men 
with untreated prostatic cancer does not differ significantly from that found m 
patients of a smular age without cluneal cancer However after treatment with 
synthetic oestrogens or by castration there is a temporary fall in the excretion of 
one or more of the three groups of hormones measured, followed by a nse to pre- 
treatment levels This biphasic response is shown most clearly by the oestrogens 
The time taken for these changes to occur varies from patient to patient Cluneal 
improvement tends to precede marked decrease in hormone excretion, but the 
period of lowest hormone excretion was generally associated with retardation of 
tumour growth The mcrease m hormone excretion to control levels agam generally 
preceded cluucal signs of renewed tumour growth 

When the results are considered in detail several further pomts arise There is 
httle doubt about the biphasic response to oestrogen treatment or to castration , 
the fall and subsequent rise in excretion of at least one of the three groups of 
hormones is generally marked There are two other effects which are so shght that 
there must be some doubt as to their general occurrence The first of these is the 
shght and transient rise m 17-oxosteroids, 17-oxogemc steroids or oestrogens which 
sometimes occurs m the first two or tliree days after treatment with synthetic 
oestrogen is started In the 17-oxosteroid fraction this occurred m one patient, 
m the 17-oxogemc steroids and the oestrogens m 2 patients The subsequent fall 
m excretion was clearly manifest by about the seventh day of treatment 

The second minor effect was seen m three cases (2, 5 and 6), one a castrate, 
the others treated with stilboestrol Hormone excretion fell, rose agaui to pre- 
treatment levels and then dropped agam, over a period of several months Burt, 
Finney and Scott (1957) found a similar change in 3 patients treated by castration 
It IS possible that this might have been found m other cases if specimens had been 
collected at shorter mtervals of tune These changes did not seem to be associated 
with changes m the olmical state and their significance is uncertam 

The effect of castration on oestrogen excreUon — In aU three cases there was a 
nse m excretion m the immediate post-operative penod which is thought to be 
an adrenal cortical reaction to operative stress A similar nse occurs after oophor- 
ectomy m the female (Bulbrook and Greenwood, 1957) Oestrogens are thought 
to be mainly produced by the testes m man but m two of the three cases (No 1 
and 3) castration had virtually no immediate effect on oestrogen excretion, 
suggestmg that this hormone was bemg produced m some other organ, presumably 
the adrenal Nevertheless, over the foffowmg three months, oestrogen excretion 
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slowly declined In Case 2 however oestrogen excretion fell to roughly 

of thi pre-operative level within 14 days and there was no evidence of a further 

fall at subsequent examinations i i r j 

Vanabiltty of response io treoimenl —The pre-treatment hramone levels fo^d 
m this small senes differed widely from patient to patient Oestrogen excretion 
vaned eight-fold between the patients, 17-oxosteroids three-fold and 17-oxogemc 
steroids four-fold Although the general pattern of response to treatment was 
similar, the time taken for the changes to occur and the absolute amounts ol 
hormones excreted durmg treatment were equally vaned This may be due to 
differences m response, from patient to patient, to a given dose of a synthetic 
oestrogen It is possible that the most effective dose vanes as widely from patient 
to patient as insnhn requirements m diabetics The vanation m response to 
hormones may be genetically detenmned This is well known m experimental 
animals and it is hkely that it also occurs m man 

Not only does treatment ehcit a vanable response from patient to patient but m 
each, the three groups of hormones measured also vary mdependently The oestro- 
gens, 17-oxosteroids and 17-oxogemc steroids do not necessarily nse and fall 
together and m some cases only one or two of the three groups of hormones show 
an effect It is probable that relative changes m excretion m the mdmdual 
patient may be of greater significance than the absolute levels 

Ho) nione excretion and clinical slalA — ^The similarity of oestrogen androgen 
ratio m patients with and without clmical cancer suggests that a disturbance 
of the endogenous production of these hormones is not associated with the 
development of chmcal prostatic cancer However, there seems to be a rough 
correlation m this group of patients between the period of chmcal improve- 
ment and lowered hormone excretion after treatment, particularly as far as the 
urmarjf oestrogens are concerned This association may be fortmtous and was not 
invariably found m another senes of cases which had been treated with synthetic 
oestrogens for more than five years (Bulbrook, Franks and Greenwood, 1969) 
All the hormones measured m this study are produced m response to stimulation 
by troplnc pituitary hormones K the primary endoerme disturbance associated 
Math the grmvth of prostatic tumours is hypophyseal, the changes observed m 
steroid hormone excretion may not reflect the pitmtary changes very accurately 
Another possibihty which must be considered is that there is a level, perhaps 
varjnng from patient to patient, above which tumour growth is maximally stimu- 
lated In tins case the absolute amount of hormones produced would not neces- 
sarily be directly proportional to the growth activity 


Possible sources of enoi 

„ “f PosaWe sources of error must be 

recognised These include amongst others the accuracy of the onmnal diasnosis 

conscious or unconscious selection of cases Sthis 
bill 1 chmcal diagnosis has been confirmed microscopically m all cases 

hut It must be realised that the microscopy gives no mude to X i 

malignancy of the tumours (Franks, FergussX and MumfXn 
t»on only a small number of patients hS^ bXXul^b^X i ^ 
general agreement inth similar mvestigations In this eroun there bp^^^ ^ 

of pat, on, s. m that the sevLly m 
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or gross infection was unsuitable for investigation Similarly, patients with small 
“ early ” tumours were often treated as out-patients and not admitted to hospital 
The patients m tins short-term group are therefore those with moderately severe 
disease but without gross unnarj’^ disturbance 

Summaty and conchisions 

The unnary excretion of oestrogens, 17-oxosteroids and 17-oxogemc steroids 
was measured m 8 patients with prostatic cancer, before and at mtervals durmg 
treatment by castration (3 cases) or sjmthetic oestrogens (5 cases) The excretion 
of these hormones is depressed bj'' such treatment but in most cases there is a later 
nse to pretreatment levels Tins biphasic response is sliovm most clearly by the 
oestrogens Objective regression of tumour growth m these cases, is associated with 
depression of hormone excretion The later rise in excretion is generally followed 
by renewed tumour growth 

There is a wide variation in the response to treatment from patient to patient 
and each of the three groups of hormones measured may vary independently 

The changes measured may reflect changes m pitmtary function This may 
be the basic endocrine factor mvolved 

Our thanks are due to many people without whose help this mvestigation 
could not have been completed and m particular to ]\Ir J D Fergusson, Institute 
of Urology, St Philip’s and St Paul’s Hospitals, xmder whose care many of these 
patients were admitted , ]\Ir D Wallace, St Peter’s Hospital and Jlr G F 
Mumaghan, formerly Research Assistant, Institute of Urology 
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The association, between neoplasia and age is well seen m human prostatic 
cancer In this disease, although the mcidence mcreases with age, there is often 
a marked dechne m biological mahgnancy (Franks, 1956), but it is uncertam 
whether the change is due to an alteration m the tumour or to endocnne or other 
changes in the host, which are known to accompany agemg In addition the 
mechamsm by which hormone-mduced changes are produced m tumours or normal 
tissues m the mtact amraal remains obscure By using the organ culture techmque 
in wluch tissue can be mamtamed in an orgamsed form in vitro for several weeks, 
it IS possible to study the local tissue (or tumour) factors m isolation, and to 
observe the direct effects of specific hormones There have been few reports 
however of studies of this type on adult tissues, except for those of Lasmtzki 
who, m a senes of papers (Lasmtzki, 1951, 1954, 1965a and b), has descnbedthe 
effects of methylcholanthrene, oestrone, testosterone propionate and vitamin A 
on organ cultures of mouse prostate The present paper records the effects in vitro 
of oestrogens and testosterone on the ventral prostate of mice of different ages, 
and IS prelimmary to a more detailed study of the human and rodent prostate 


MATERIAL AND METHODS 


C57 mice ivere used m all except one senes of experiments and killed by neck 
dislocation The ventral prostate was removed and each lobe of the paired gland 
Mas divided into tivo, or occasionally, if the lobe was very large, mto four pieces 
Tissue from each mouse thus provided matenal for four or eight cultures, which were 
diNuded into four groups — one group gromi on control medium and three on 
hormono-contaimng media The cultures were explanted on rayon (4 pieces on 
1 cm squares) by Shaffer’s (1956) modification of the standard watch glass tech- 
nique (Fell and Robison, 1929) Each n^atch glass contained 2 pieces of rayon, 
1 c , S cultures, on 1 5 ml of clotted medium, composed of 0 5 ml each of chicken 
]ilasma, chick embrjm extract and human serum The hormones used were 
dissolved 111 the human serum, to wluch was also added sufficient chloromycetm 
to gi\ c a final concentration in the medium of approxunately 0 03 mg /ml Cultures 
Mcm incubated at 37'’ C and the medium cl/anged eve^ 3 or l^ys S 

I 'Zd 1 Tl,r,f “fto 1 , 3 , 7 , 10 and 21 days m einmelte 

,.nnd.7 TIk! media used m each ofthesee.\-pennieiits were 1 Control medium 

- CoiKro moihum + oestrone 2 /,g /ml 3 Control medium + oestrone 4 
Control medium -f testosterone propionate 50 /tg /ml 



